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INTRODUCTION.
IN 1935 Sakel of Vienna* introduced hypoglycemic insulin shock therapy for
schizophrenic states, following upon some experiments he had made with this
method of treatment in cases of drug addiction. The treatment at once commanded
attention because of undoubted recoveries in patients whose prognosis had hitherto
been most unfavourable, but the general adoption of the treatment, especially in
the British Isles, was extremely tardy and was no doubt influenced by the consider-
able difficulties of technique and the not inconsiderable attendant risks. Ftor a
number of years it was considered essential to be able to carry out immediate blood
sugar estimations in the course of treatment, and for this and other reasons smaller
hospitals felt the treatment to be outside their range. However, with more experi-
ence, the dangers and difficulties became more clear-cut, and the treatment is now
rapidly taking root. In February, 1946, we first undertook this treatment in Armagh
Mental Hospital, and this paper is an attempt to give the result of our experience of
the first year's working.
TECHNIQUE.
I must emphasize at the outset that any remarks I may make under this heading
must only be regarded as elementary and introductory. Those who wish to under-
take this treatment will read and re-read the account of technique given by Sargant
and Slater, but no amount of reading will replace actual personal experience, and a
minimum of a fortnight's course at a clinic where this treatment is being carried
out should be regarded as absolutely essential.
Patients undergoing treatment receive their injections of insulin at 7 a.m.
fasting, every day except Sunday, beginning with ten units and increasing daily
until the coma dose is reached. In Armagh we increase by ten units only up to one
hundred units and afterwards by twenty units. By this method it appeared that coma
doses were reached at lower levels than when jumps of thirty to forty units were
made, and, of course, other things being equal, the lower the coma dose the greater
the safety.
Following his injection, at varying intervals from one and a half to three hours,
the patient passes into a pre-coma condition known as sopor. It is important to
recognize this and to note the exact time of its onset. Sopor can most conveniently
be described as the first sign of mental disturbance produced by the insulin injection;
the patient is hazy or incoherent in his remarks although he attempts to pay atten-
tion to what is said and will follow movement with his eyes. At the same time he
*It is significant that the same laboratorv which gave us the malarial treatment of general
paralysis about a quarter of a century ago should now be responsible for a second great advance in
psychiatric treatment.is usually sweating profusely anid twitching or jerking, or making explosive noises
with his mouth, or requiring restraint on account of great restlessness or impulsive-
ness. In patients who are completely unco-operative the onset of sopor must be
judged by assessing the degree of the latter symptoms.
At varying intervals from the onset of sopor, but usually somewhere between
fifteen and forty-five minutes, coma supervenes. It is absolutely imperative to note
the exact time of the onset of coma, and the judgment as to when the dividing line
between sopor and coma has been passed is, to the inexperienced, often a matter
of considerable difficulty and emphasizes the need for practical experience in this
treatment before it is undertaken. Accounts in textbooks rightly draw attention
to the absence of response to auditory, visual, tactile, and pain stimuli when coma
is reached, with often the presence of a Babinski response, but I think it is safer
and wiser to note immediately the time one is satisfied that a clitnical coma has
been reached and to measure the duration of coma from that time, rather than to
depend upon physiological responses which are by no means absolutely uniform.
Kalinowsky and Hoch give a simple dictum which is well worth keeping in mind
-"The patient is in coma if it is impossible to establish contact with him."
Vhen coma is reached the patient, of course, fails to respond to auditory stimuli;
he does not answer or turn his head when his name is shouted into his ear, although
he may open his eyes. Similarly if his eyes are open he will not follow one with
them, but will stare blankly in front of him, or, what is often deceptive, move
them aimlessly from side to side. Pain responses are usually elicited by pressure
on the supraorbital nerve, and a concerted, purposive action to pull away the han(d
is usually regarded as a sign that the patient is not in coma. However, as I have
already stated, I am not partial to these refinements of testing, as I think it is
of supreme importance to note when a clinical coma has been reached, otherwise
the total duration of the coma may far exceed what is safe.
It is important also to remember that the pattern of coma differs from patient
to patient, although it usually remains more or less constant for the same patient.
Only a proportion of patients display the classical signs of coma, that is, quiet,
deep breatliing, usually accompanied by profuse sweating and salivation. Some
keep up continuous jerking movements, sometimes so violent as to require restraint
by three or four nurses; others make continuous grunting or explosive noises with
facial grimaces, while again others moan, squeal, or shout almost continuously,
although they are completely unresponsive to any stimuli. Sweating and salivation
are perhaps two of the most constant signs, apart from loss of response to stimuli.
Sweating almost always begins in the sopor stage and is usually profuse. Salivation
is a very constant and useful sign, and when it is observed coma, if not present,
is imminent, and should be expectedl within five minutes; the patient has lost the
swallowing reflex and saliva pours from an angle of the mouth. For this reason
the head should be kept turned to one side. In exceptional cases, though, it is
well to remember that coma may supervene without either sweating or salivation,
the so-called "dry coma" of Kalinowsky and Hoch.
When satisfied that coma has been reached the time should be noted on a black-
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be noted time of onset of sopor, time of feeding, and time of awakening. When a
number of patients are being treated it is only by constant reference to the black-
board that mistakes can be avoided. At the end of the morning's session the results
of treatment are entered in the permanent records. As soon as the patient is fully
awake he is thoroughly dried, given warm, dry clothing, anid immediately after-
wards given breakfast.
INTERRUPTION OF COMA.
The usual practice is to allow only five minutes coma on the first day, increasing
by five minutes daily up to a maximum of about thirty minutes. There may be some
advantage in prolonged comas in exceptional cases, but unless there seems some-
thing specially to warrant it our practice noow is to interrupt at the end of twenty
minutes. The safety of this treatment so greatly depends upon the avoidance of
shock, to which I shall refer later, that every precaution against shock must be
observed, and, other things being equal, the amount of shock is usually directly
dependent upon the duration of the coma.
Coma is interrupted by passing a nasal tube into the stomach and giving a feed
of 20 oz. 33 per cent. glucose. (Sugar will do equally well-7 oz. of sugar being
dissolved in boiling water, water added to make up to one pint, and all kept warm-
almost hot-and ready for immediate use.) It is essential to make sure that the
nasal tube is in the stomach before giving the feed. The safest plan is to draw off
a little of the stomach contents and test with litmus, but as this procedure is often
difficult and time-consuming, and other patients may be awaiting their feed, a
simpler plan is to give a blast of air into the stomach by means of an ear syringe;
the "plop" of air can be distinctly felt by the hand placed over the epigastrium.
Apart, of course, from any test, the nasal tube, once it has passed the glottis,
should run freely and quickly into the stomach, and there should be no coughing or
respiratory embarrassment whatever.
Following the nasal feed, the exact time of waking must be noted. It is stated
by some authorities that the patient should be awake twenty minutes after the nasal
feed,, but I now think this period is far too long. Where the coma dose of insulin
has not been excessive or the actual coma too prolonged, it will usually be found
that the patient will respond to his name shouted into his ear five minutes after
feeding, and if there should be no response ten minutes after feeding suspicion
regarding the dosage or the duration of the coma should be aroused. If the patient
is still in coma at the end of twenty minutes then intravenous interruption should
be practised forthwith. One hundred c.cs. of a 33 per cent. intravenous glucose
solution will usually bring the patient out immediately, often before the needle
is withdrawn. If it should fail, then the condition has passed into irreversible coma,
a highly dangerous condition, and this will require repeated intravenous glucose
injections, large quantities of 5 per cent. glucose in saline transfusions, and many
other measures spread over perhaps the next twenty-four or forty-eight hours before
consciousness is regained, if at all.
In some hospitals the practice is to give the patient a second nasal feed at the
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venously if the second feed fails in another twenty minutes. There can be no
question but that this procedure often works, but in my opinion it carries with it
great risks. If the second feed fails to act then the coma has been lengthened
another twenty minutes with that additional amount of shock. Intravenous interrup-
tion may now bring the patient round temporarily, but the amount of shock present
may have stopped all absorption from the stomach, with the result that as soon
as the intravenous glucose is used up he again relapses into coma, and for the next
eight or ten hours at least one will be up against the problems of irreversible coma.
If intravenous glucose is given without exception at the end of the first twenty
minutes a severe degree of shock is usually avoided, with the result that absorption
from the stomach continues, and no further intravenous interruptions are needed.
This question of shock in insulin therapy seems to me to be the cardinal one
from the point of view of the safety of the patient. It goes without saying that
the patients must be nursed in a comfortably heated ward and sufficient staff must
be present to avoid exposure and chilling in the phases of restlessness; hot water
bottles also may be required. It is important too that the daily carbohydrate intake
remains absolutely uniform. These patients usually develop voracious appetites
and, if allowed, will indulge in enormous meals. It is believed that such indulgence
completely upsets the insulin requirements, with the result that excessive coma
doses may be needed.
One essential point in the avoidance of shock is to endeavour to induce coma
at the lowest level possible, and, when this has been obtained, to be on the alert
to reduce the dosage if (a) the patient goes into coma too early (under 21 hours
from injection is our rule), or (b) there seems any undue delay in coming round
following the nasal-feed. Frequently when the coma dose has been reached, which
in our experience has varied from thirty to four hundred units, the dose can be
progressively reduced, the patient apparently becoming more sensitive to insulin. It
is, of course, equally important not to reduce the dose below the coma level, as the
patient then merely has a few most uncomfortable hours in the treatment unit
without any benefit. The most essential point, however, which I will risk repeating,
is not to miss the onset of coma and thus to give the patient a longer period of
coma than the agreed time. Unduly prolonged coma would appear to be the danger
almost irrespective of the dose of insulin which produces it.
COMPLICATIONS.
A peripheral circulatory failure has been described. This will be treated on the
usual lines with, of course, immediate intravenous interruption of the coma (the
necessary apparatus should be at hand for cutting down on a vein, in case of
collapse of the latter). This condition is probably another manifestation of shock
in a more acute form, and should be guarded against by the measures already
described.
A fit in the course of sopor or coma is not regarded as a complication, but calls
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thought to speed up mental recovery.
Any sign of cardiac or respiratory embarrassment will, of course, call for immedi-
ate termination of the coma, as will also such symptoms as cyanosis, vomiting, or
wild excitement. If coughing or stridor appears it is important to deal with it
immediately, perhaps merely by altering the position of the head, pushing the jaw
forward, and seeing that saliva does not trickle back into the larnyx. Stridor not
thus relieved calls for immediate termination by nasal tube or intravenous glucose,
and an airway should be at hand. A point worth remembering is that respiratory
embarrassment which fails to respond to simple measures will often yield immedi-
ately to the passage of a nasal tube, before any glucose is given. The explanation
of this is not very clear.
It is well also to interrupt if sopor continues for an hour without coma developing,
or if the patient relapses into coma after awaking spontaneously, or in the presence
of persisting tremors. In all cases whether or not coma has supervened a sugared
feed should be given at the end of three and a half hours; comas occurring after
this period are believed to entail considerably greater risks.
The one dreaded complication, however, of this treatment is, of course, the pass-
ing of the patient into a condition of coma from which he cannot be taken by
intravenous glucose, that is the so-called "irreversible coma." I have indicated the
main outlines of the treatment of this condition, and I do not propose to enter into
details, as anyone undertaking this treatment will familiarise himself with the
excellent account given by Sargant and Slater. In our series we had two such cases
andl one was particularly stubborn, requiring repeated intravenous glucose in-
jections, transfusions of 5 per cent. glucose saline, coramine, adrenaline, withdrawal
and replacement of glucose in stomach, etc., over a period of eight hours before
consciousness was regaine(l. With our improved technique I do not think either of
these two cases would have occurred. In one case the insulin dosage was pushed
up much too rapidly, with the result that the coma dose was excessive. In the other
case the patient took a full twenty minutes to recover from coma for five successive
days, and the significance of this was not appreciated or the insulin dosage reduced.
A niot infrequent minor complication which, if unobserved, could be extremely
serious, is what is called "after-shock." The patient makes a good recovery from
the initial coma, but relapses again, usually within the period three to eight hours,
but sometimes as long as twelve orfourteen hours from the morning coma. The alert
nurse notices the patient becoming pale and beginning t6 sweat, and gives a sugared
drink which corrects all the symptoms. Sometimes coma supervenes so rapidly that
a nasal tube has to be passed. The condition, however, if observed., is not serious,
but the danger is that an inexperienced night nurse may think the patient is asleep.
For this reason, therefore, all insulin patients must sleep in full observation in
an open ward and be in the charge of an experienced night staff, who will be on
the look-out for symptoms of after-shock and will be on the alert to report anything
at all out of the ordinary. Also, of course, patients, no matter how far recovered
mentally, cannot leave the hospital except in the charge of a nurse.
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As this treatment is tedious and not without risks, it follows that its use should
be restricted to those whom it is likely to benefit and who are unlikely to improve
by other methods. In practice this nearly always means the early case of schizo-
phrenia, and to psychiatrists it is more than gratifying that, after upwards of one
hundred years search, a treatment for this condition has at last been found which
offers some promise of cure. When electric convulsion therapy was introduced its
brilliant results in depressive cases, especially of middle life, failed to hide the
disappointment that it seemed relatively ineffective in schizophrenia. There is no
doubt, however, that if insulin therapy is instituted early in this psychosis, that is,
before there is time for permanent and irremediable scarring, and if given in full
coma dosage over a relatively lengthy period, arrest and apparent complete cure
may be brought about in a considerable percentage of cases. It is important, in my
opinion, to start the treatment early for more reasons than one. These patients are
very often, in the early phases, extremely restless, confused, resistive, sleepless,
etc., with the result that unless insulin therapy is immediately begun following
admission, sedatives, forcible feeding, restraint, seclusion, etc., all may be required
in the first few weeks. The effect of this is to break any slight psychological rapport
which the patient may have reached with his doctors or his surroundings, and the
task of reconstituting this may be formidable.
Although electric convulsion therapy is of relatively little value in schizophrenic
states and insulin shock therapy is not often required in depressive conditions, the
two methods of treatment are not mutually exclusive. In schizophrenia periods of
retardation, depression, stupor, restlessness, and sleeplessness are often greatly
benefited by a few electric shocks, and these are given as and when required during
the course of insulin.
In Armagh we have now treated a number of young adults displaying either
manic or melancholic features. In the case of two young adults who exhibited re-
current attacks of mania the treatment appeared to give them much greater insight
than following spontaneous recoveries, and so far they have not relapsed. In several
other cases of adolescent hypomania insight was regainedl rapidly with correspond-
ing marked physical improvement. Depressive conditions, too, in young adults often
respond much better to insulin than to E.C.T. Sometimes these patients show poor
physique, and if given E.C.T. only respond temporarily. Under insulin the weight
goes up steadily, and with recovery the personality appears to be completely stabil-
ised. Whether or not these early manic or depressive attacks have a schizophrenic
basis is not an easy question to decide, but, in my opinion, the important point is
that an insulin course, either to promote recovery or to insure against future
dangers, would almost seem essential in any psychotic illness of early life, excludin,
of course, such conditions as feeblemindedness, epilepsy, or organic states.
RESULTS.
Carefully analysed statistics, as reported by Tennent, and covering some
thousands of patients and controls, have established the fact that the immediate
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groups. In later years this disproportion would appear to lessen owing to relapses
in the treated group, but in one carefully selected series of cases the distant recovery
rate remained twice that of the control group. ,
In our first year of wvorking twenty-four patients were treated, in whom 678 comas
were induced, or an average of twenty-eight comas per patient. In our experience
this was a fairly constant average, as in the recovered group the patients required
from nineteen to forty-four comas, with an average of twenty-nine* per patient.
Allowing for the time when the patient is working up to his coma dose, and also
allowinrg for a number of days when the patient will unaccountably fail to go into
coma, it will be seen that a fair average course of treatment extends from two to
three months. Again, when it is realised that large numbers cannot possibly be
treated at the same time-a safe maximum for an experienced team I would put
at seven patients-the smallness of the number treated in our first year becomes
explicable. Here I might remark that as small hospitals could not furnish two expert
teams we found no objection whatever to treating both sexes in the same unit,
suitably screened off, of course.
Of the twenty-four patients treated thirteen made complete recoveries, but as
four of these recoveries were in manic-depressive patients the total recovery rate
in the schizophrenic group was nine patients out of twenty treated. Of the latter
number three were established cases of paraphrenia of many years duration, and
one was an old-standing schizophrenic upon whom a leucotomy had been done in
another hospital several years previously. I think one can reasonably omit these
four cases, which will alter our final result to nine recoveries in sixteen relatively
recent cases of schizophrenia. In all of the seven failures the disease appears to
have been definitely arrested, and three who display paraphrenic symptoms with
good personality are being considered for leucotomy.
To those not actively interested in psychiatry this re§sult may not appear im-
pressive, but when it is realised that prior to the adoption of insulin therapy a
recovery rate of ten to fifteen per cent. was all that could be hoped for, it will
be seen that the result, even allowing for the smallness of the numbers, is distinctly
encouraging. Moreover, and this I think is an extremely important point, the
patients were completely recovered within a couple of months of initiating treat-
ment, and recovery did not come about, as in former years, after month!s or years
of restlessness, confusion, stupor, destructiveness, and acute mental suffering to
both patients and relatives.
The following three cases are fairly typical of our experience. In all of them
E.C.T. was also tried at one time or another, but while relieving symptoms it
became obvious that somethirg more was needed to effect recovery. In other cases
where the schizophrenic symptoms were more typical equally good results were
obtained with insulin alone.
E. E. Adm. 12/10/45. Female. Single. Age 20. In semi-stuporose condition on
admission. Sleepless. Refusing food. On account of refusal of food and sleeplessness
* From further experience we now aim aat a minimum of forty comas per pa)tient.
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months patient had seventy convulsions. We fully realised we were not getting
anywhere with E.C.T., but it was impossible to leave it off. When discontinued
patient became extremely restless, confused, impulsive, and agitated, struggling
and shouting all day long, and as she was a poorly nourished, asthenic type there
was considerable danger of collapse. With E.C.T. nursing was relatively easy.
This was the state of affairs when insulin shock therapy was begun on 4/3/46.
Over the next three months patient had twenty-two comas, but it was only towards
the end of the course that a definite improvement was noted, although nursing
become much easier and only seven additional treatments by E.C.T. were required.
(Insulin appears to have a decidedly sedative effect.) Early in June all affective loss
had disappeared and patient was cheerful, pleasant, and fully occupied with knittino,g
etc. She was discharged on 22/6/46 and has remained well.
B. M. L. Adm. 17/2/46. Female. Married. Age 20. There was a history of a
slight breakdown following birth of first baby one year before admission. On
admission patient was confused and disorientated, crying and agitated, sleepless,
and refusing food. Again on account of the latter symptoms E.C.T. was tried, and
over the next two months patient had twenty-one convulsions. With E.C.T. appetite
and sleep remained satisfactory, and patient kept on the whole reasonably placid
and contented, but considerable mental retardation with affective loss remained in
evidence and outlook for recovery was poor when insulin therapy was begun on
21/5/4Q. Over the next five weeks patient had twenty comas, and from the be-
ginning her progress was remarkable, her weight increasing by fourteen pounds
over the first twelve days. Insulin therapy was discontinued on 22/6/46. Patient
remained cheerful, rational, and fully occupied, and was discharged on 7/7/46. Has
remained well.
F. O'H. Adm. 2/4/46. Male. Single: Age 20. Farm Labourer. Depressed and
hallucinated on admission. Thoum,ght people were following him and that voices
were telling him he was going to die. In view of the depressive symptoms five
convulsions of E.C.T. were given in the ten days following admission, but as there
was no improvement insulin therapy was begun on 24/4/46. Patient had thirty-seven
comas in all, and his progress was steady and satisfactory almost' from the be-
ginning of treatment. For the last two weeks of treatment he was cheerful, rational,
and well occupied, and had regained full affective touch with his environment.
Discharged 10/8/46. Has remained well.
CONCLUSION.
I have endeavoured to give a brief account of our experience to date with Insulin
Shock Therapy in schizophrenic and other states. It will, I think, be appreciated
that this treatment call.s for considerable care and skill, but, granted the latter, it
would not appear that the risks, though definite, are formidable. In Armagh to date
we have induced over one thousand comas in some forty patients, and beyond the
two complications already described there were no other untoward features. In any
case one must always balance the risks against the almost certain mental deteriora-
tion of the patient, with the probability of a lifetime's stay in a mental hospital.
88Before concluding I should like to express my thanks to my Assistant Medical
Officer, Dr. B. P. Glancy, for all his work in connection with the introduction of
this treatment, and also to my nursing staff, whose interest and enthusiasm
surmounted all difficulties.
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